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JAk.'iLM^z-j^A*- JA£ u-£ 4^ g mt 

0, 7.5, 15, 22.5, 30, 37.5, 45, 52.5, 60, 67.5, 75. 

£2_/J/^ly67.5j>|/^l^t J ^IJ% c y(^Z-j^l!(jy«75^l67.5^t1l r -jjZl^l? / i 

-^b^ v£ /2l i .^ i iljw--| f j/Ji/uJ>K' 75-i/1^)175 jAi^t’c/t'"';i- 
yjita-1)*oy j*Vt/uCw3?(j*wT/(yiwli^—y iJ-AJ-^ 4~ * —^yr c//^' 

Uc y> ji i y &‘JJ^j v *y* ^ ^-*0^44 tJi j bj./j£ \s£- 1 —/»*-Q ^ 3 '6 j t 

/)ij£ 
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fl3l( / ‘laf*(j‘S3j 

(ephemeris time) ET 

l)ij<L^?Jt J 'itJ0«Zll983lr1960t^v^ , (9 rav i <a, i ona l theories) ol^XXf"^ 

-XX* Jlr'bJjTDTjZif/itL. 1984-X> 

(Terrestrial Dynamical Time) TDT 

ifi/bit USr U~ ^ 1991 -Xr 1 lb X jr (Jii^fX X tjy7^oXXy*X X^ u” 

-i-tKjl^ioXTDTJv^f'JXXTTX 

(Terrestrial Time) TT 

-l/V^TAI 

(International Atomic Time) TAI 

-X)> wi* i i^j>L sot /U/1? j 

(Greenwich mean time) GMT/(Universal Time)UT 
/ J^i>X w-r^X XX*y ^ 1 X: it* cT6 iS£cfij 

GPSJ-Jhj^^S UT^l^l^t'lf UT-^^GMT^/UT 

-^fxji/UTCjvjiUTI i//XUT J& T 

(Universal time zero) UTO 

UTOXl^f C< J\Alf UT 

(Universal time one) UT 1 
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-f-bol/UTCi/CjIUTI iSJ'Js.UTtfbf ☆ 
-f.br J^ii'UTI 


(Coordinated Universal Time) UTC 

-f - br J/ 

-Z-jL^LfiJJ,jLJ^J^0.9^iJUTI^iUTC^ 


♦ 

(Sidereal time<^L\^y>V)c3j(//i^ 

-<s- friirG^ If l C<z~j L> <Zl ^ 

■lA 

:(Sidereal day)cJji//t 1) 

^r’-t£L r ji'j2j?,jK-&//\£,' d>-f- bf tu±^56«^ 23 l /^t , ^i^4L c 

- 1&_ If ^7:56(/**^ t (/^j£ 

:(Sidereal month)«il(^/(2) 

lP<£ f £* if* <J^L By y Uuii, l"Zl L~f\J)/s vU >* If 


-^tttl&irl 1.5^43^ 

i 

{Sidereal year)Juu^(3) 

st-\r Ol tjfel \sL- {J)j'C / '/tjfr'J ff y‘^\5*'2—yz L-f\J>/j^j\j. ZlJ &Z j 

-~£L-ts i i 6^365.2564t/i/~‘<f- fetf li? ^£^2016/®^- (J U iJO'iJ'f 
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Jl 




Sol ^SSui^sSd^d^So'i ( £- Jif fiS^/oS j <£— t" [/Vr tSsy O j ^a ^ S^Sg. 
SLSlZ-oS^jfroo(’&o\J'uA»<^\^SAJ?\Z-oSo>^l>^Sy^y'^bjr' 

-jtzCj oJ-jS^ tovtfjjizZs \A 
~\jt2j£\f 9 starry year^izodiacal year/sidereal year 
-uJevl^(Jl£l^f-i/l^sidusJ^Jty^>3c^?^jsiderealJ^ 

(Synodic Time = 

~£-1rli/ Synodic Time ^AbL-irtt^jWSjSsSs-jOL^jOo 
- Ul‘*0 & s (&’ ’SS </*«£- S l synods J ty ^c^ftjsyn odici^ 
Synodic month/Lunar 

(month 

£ 

;(Synodjc/Lunar month)^ft< 'J>>Li\S/ 

SuiSbWol'I-e-kll /Synodic months ilOj)^SSS^6b^^^A s3 S^^ 
jji^Oj29^JOlzJ%ijfrJv'ji{f'o'L£-1?iy Synodic months iOjj^/^jbyiPvSol<S£ 

-c~0jjQj ; Ol\'S~£S 200^29^^^ ^^0^29 
tt2053d^&^35^6d>29SifofajJ\S^™0S^£2 J \00S<LcL-2000i> 
/u^dU2018(i^17^2017yr^18)^J^47i/l9^29 e H;^ B 4;vilG2053jlJ^1 t 5 

~<^(3Wl 1 $£ 1 30 * 29^1 

t,19030£25)^35^6Uj29Sjfil( r i$ / i/!S:jL'100S:l£,200oSL^r1900 

/uy^L(l974^23tv1973/r^24)^^55^19d-’299H;^^i;vil(^1903(jli^24 

5^T 1 3&29M 
^ ♦♦ 

-J/VUTD/‘TDTLTT^,^lfT(Al,L£2^ 

Delta T=TT-UTI 
Delta T=TDT-UTI t 
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(/ii/xfiA 


J 


^ t * f, f> ¥ 

zAlk\S 4j)l&>zSlUi£ 3^1 \c-'dl ks 

34^* 

■./^^ji) a ikSd 1 JUvA-* j u i )->-2 

Ay* 4 ay* 

lT=^->xlT 

4 4 m 

— * * # 

4=(-2)x(-2)i> 

-4=(+2)x(-2) 

4=2x2 

#♦** 

:^^-lJl^(/J^l^r-.3 

= £ 

f 

if=*£ l -i£ 

cf " ^ 

C? WiJ Ail 3 '~ > /*fo ?* Ik J^Pst csji/’Aj'c- * ij* $A JU-xCl A\l 0*i & l* 1 ^a - 4 

2 +(- 1 ) = 2-1 = +1 
2-3 = -1 

IT Vi/l/it t/jy/jr^^l 4l i/bOi/ c—M \jf-AM 

: J £*<■ 4 J 3A*lf‘^ 4 j A 

0.833333*0.833 

0.833533=0.834 


1= :i 


-1= 2 l -1 = ^2 ^ 

1 -2 - 2 


^5 
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rr 


12.5698=12.570 

<J_ i_ j\s a tjti £— J(J*wl ejU 

** * •* * ** , ^ 

V *• ** ' * 

f ^ l?-’ 5 0—tjKr^_^ j 5 °^_ ^ J !?* 

t/U^£.j50i_^ Juf l/lB>lli£ J A>lf 


t 

(Arc minutes & seconds)^ foj& 

★ --—- 

(Decimal)-^ 12-^ 

•* 

jt/'gj4Q 

0.8 

^It48^j49 

M ** 

0.83 

^i?58.8^49 

♦* 

0.833 

»: If59.88 ^§j49 

0.8333 

^If59.99^j49 

0.83333 

^t/'jS>50 

0.833333 


(ZlyQ/^90)- if 

i^.^>>iZl®^si n , c0S ,t an (3^^ f*^ S & JJL/jU>U J^-2 

tj* 1?i/i (/Cil t>-(i^-V 

^sAo^i d/^j^ /t/iU , yxf>^^;-4 
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_ e- JLu! XfSdo i uf^ C^l^/V-1 jW 

J^V ^r 1 ) X i (^~ ^' JJi W i ^ ^ '~X 4^" 



**** «* y 

- Jl zC^X^ l«£- lr TL L£iT L-ff?^ (j/^/g wXl: w-s'/'J^-r' 


JA>f 


&X 


r^/ 

I? 

* 

Sin 

Sine 

i-ys 

# 

»** 

& 

Cos 

Cosine 

{■ 


tf 

tan 

tangent 

s 

jGv 

(-t* 

cot 

cotangent 


fiA/i/ 

IT 

Sec 

Secant 

** 

t 

d'? 

«* 

l? 

Cosec 

Cosecant 

*♦ 

(* 

(& 



A 


~ * 

OrO^C^* 

yj 

(gytf IT)J^ > 

h 

(sJK?) J^* 
(a>ir )J^* 

OyO^i^ 

yj 

(u>l“ ) J^* 
_2i 

4iPG/) 

B 

X 

cMjlJDq 


■+-X 


Cscfl = 


Sinfl - 
Cos# = 
Tan 6i = 
Col 0 = 


BC 

AB 

AC 

AB 

BC 

AC 

AC 

BC 
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eAp/# ri 


Sme = ^ 


Cos e = ? 4 »- 

ss 

Tan 6 = «£ 

•> IT 

Cosec 0 - 2l 
>S 

Sec Q = 2l 
Cote = 

3 / 

Tan jsSJi<J&L SecvjiCos £, Cosec Sin: 1 s/U 

/.» Jtf Cot* 


cosec x = —J— 
S|n x 

cos x = —-— 
sec x 

secx= cokx 

tanx= coTx 
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e.yt/' ro 

C0,x= TafTx 

J\sL ctiSt-fjiJ’ zLjtijt Jif focL-j '&\L t-M 

£i/ffe“x” 

Sin x = ¥r- 

Si 

^J tJ 1^30^0 lTc/^*AJ^c5uf>r Ir-Jfc--' 

Jjj urf ^ J: tf 4^ ^ ^ J ^ 

A^)iJ)^f i c^)j.Su' i jx‘‘o.5”fo)jf^s\n&>ij>Si/\ zLj't‘{jjAjfrif&idlru>i 

C~0> Mj/Lut£f 

~fZ-i0.5 

$d*££Jf^&ijdU{jfiA%?o*tff^Co\ jjiSec ‘Cosec/^Sj/G 

* * 
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n 



cosec x = 


1 

sin x 


sec x = 


1 

cosx 


cot x = faiTx 

^ ^2if osec 

1/sin30 

Jx 1.732^tf Gcot30^1.155 

# 

(ifc^"CASIO fx 350MS" 

sin —=0.2 
2 

sin — = 0.2 
2 


— = sin'0.2 
2 


-^- =11.537 
2 
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rv 




a=11.537x2 
a=11.537x2 
a = 23.074° 

cr 

* * ~ ** * 

cos8.4(0.989wJ>O sin30(0.5^tf ) 

* * 

<cosec78.568( 1.020w£) <tan21.645(0.397^) 

* # 

cot80.472(0.168—1£) <sec56.531 (1.813—tf) 

(35.002—tf) ?uT t=^)U^“0.5736”SinS:)i;jJ-2 

** i •* *♦ 

sin z=0.3584 (21 .002^U>) 

♦ 

cos z=0.6691 (48.002^^) 

* 

tan z=0.267949 (15—L-r) 


Sin -4 = 0.75 (145.771—«) 
3 


COS — = 

0.479 


(22.400—IjO 


ten-|| =0.428 (11 887-f*) 
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* ♦ -" 

: \Jf 1/w^ ITj>< 

: ijt l—t/iJ'f iS{f^iS^ 

Hour Angle=^(v(yu)^U^^i7^i^5^i?Lr^Jjj/i^/i-2 
^vL^i/? \jt (X \f(\^?. ]l &<UZ £- jffc 1 lT»/*<^'■^^1/L \Jf^£2C£— 

^suJ.j)\\$^M%£ 6 

~tyzl\^7 



\jj\^”*-}/**& bf^Zl w-l)* iJbJ^j&yJl/ 
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■0^j)/’<£y‘\i‘iSlS r 

•*** 

_ l&v L^ l£* I^L^ fffi (f£_ I w (j^Abs lijt U 

: ^ i/fl# Uv^ ^/AJ\JS 

j[^l'^J&=ji^l*-b* f {jSy*-((JjhJfr-JJ f iJj\?')-r'\5) 

^ c/ L^ < 21 ‘-J&* 

■■if 

-^75Ej/Jvl^^^^<67Ej>rc£l/^2/^12V , ^(i^^21 

U>-(( JA/^*“ JA^!^*)^ 15) 

^L-^(/^=12:2-((67-75)*M 5) 

£*=12.566667 

*L>*!z£c^ 1^ j } Zl \J : iJ l r^lL)-l AA<£Z- jt <j yAL^ 1^ 

(^34/fe>vl) 12:34 
-f-12:34 Vuu^jJ&i?21l/ 

fu£rffib\r ^cr 4 'C/‘-^21 - J^AtJ l~>(/wUii-fwt/"r^l/l ) J[/'tj j?21 
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i- ht 

39:49:34.35 E=39.82620833 E 
21:25:21.05 N=21.42251389 N 

140:10:25.6 W=140.1737917 W 
21:25:21.05 S =21.42251389 S 



S=Soutfv^ N= Northjf W= West-/' E=Eastj/ 



j/ 

j> 

fl?* 

45E 

21.42251389N 

39.82620833E 


75 E 

24:51 N 

67:00E 

iCt/ 

75 E 

33:42N 

73:8E 


75 E 

33:59N 

71:30E 

vii$ 

75E 

30:14N 

67:4E 


75W 

40:40N 

73:50W 
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t\ 



150E 

1 33:55S 


151:10E 


60W 

| 33:30S 


70:40W 





t/jf 

LTNVIw^3>i/C* 


0.0 

12:7 

&/120 

23.4N 

12:2 

Cl£21 

0.2N 

11:53 

y^22 

23.4S 

11:58 

^21 


cJJ>21 


ctAfv 

a^r.(3> 

**/ «* 

d'/ 

* 

12:45 

11:57 

11:57 

12:34 



jlTpM 


12:34 

12:16 

12:09 

12:23 


354</2&&tfl^ij?£. Jt&&*>£$ f\$ (Hour Ang\e\^^Ajt2^/ 

JZ\^ tL-Ji)\A'li>j* IT \J i )^{j}J'£J**J r . (j'l£-.^LdiJ*b&l&i^JiJi &jZJ\£ \JA. 357(r 

$f\&&bJ > 'dL r XL c \P\foc- JAAf- fc* Jb>f Isf CosBcosD Jt b/ 

* A ** 

<£v£ If j><C l jf/ .(zenith Ang \e\>V (fVfc^b'y^W 1 **- 6 *^ 

JL &&i c -fs£ c.\fj) 88.6 JL L 0\/\ji\ 90.833333A L £/ $><Jt U, 

fj u£* i/i A- IL A— & “H”^)ij/f{£~ l/* <£- J '* <y > ^ j A<£l ^ 1 U-j! 1* tf 
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tr 






»urfu*-iLLjGt.\rOf&$o&l£o!.l>/LJLti>W<ir > \/\-^t'J > H^j,Ui!ji 


H=90J s in( SinA+S ' nBs 'n D)} 
l \ cosBcosD /J 

SiS*^ L-"^^If ^^ ! *<£- <y l '&jy'/\ji f+0.833333iil ^i/j ^‘l£ If 4 t- If^ 

.^U t/-1 .4^Zl 


„ .1 CosA-SinBsinD 
H=C0S - 

CosBcosD 

H=Cos 1 ((CosA-SinBsinD) / (CosBcosD)) 

li 

Angle^U(5 f ^)^lv^-» , v = H 

-^yrr>^> i*j lT 1^-1& (J^ 2/^Jf/' y<£. t/ >££ u^k^^<C 

(* *? ** ** 

Ji>ij/^/=B 

lAX=D 

; ' •(^(^ ( /4-^^)l08°=t^l? !| <^J>^UA 

I (of 


(^.J ; LL^i/)S0.833333°=^)50m90=C^UA 

88.6°=J|/iz_UA 
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tr 




'■J^^L~f\)A £./**)[/ 
A=tan _1 (1+tan(B-D)) . IJji/*' 

A=tan* 1 (2+tan(B-D)) ^Z^jlr/^ 

.^ li^*-.(31^(3^15^^* 

<z~FK(Z 1- tyi^>\j(f I)>c^^'bjy'^)^ J ^J ^_,t ^d>i/ 1 M*L^yiJ^^?J^ KJ*‘‘tan* 1 :’ 

yi kj/Zl iJ^lj^L- C^U [fi(~c—)j. {fs)\Jj/ij/*\J\ 2Sjs 


r*!?" 



D. 


: f-J i? 

B 


VJ 


V A 


>-4* 


,£ 

:F*%. 






[c>V 


u- + 2A* 


G 
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it 




A=tan'’(2+tan(B-D)) -J? 

-^24:51 

- f _23.4 l A^b^21^D 

A=tarv 1 (2+tan(24:51 -23.4)) 

A=63.722101 

-^63.72210l‘‘A’L^J^Zljlf/^^21l/ 

nf-Jj'Ui tfJji'jjfJ'S 

<^-Jjjf£,./.>|L. Jf>Jl_.l^i_0)l L //’S"/£,,A/>Alfj^^U t i^ 216 ^u jr/^^vA.jl ; 


fc;fe (3 1 ?> Ij 


-JJ 


r 


* 

-*V ^ 

Jt* 

♦* 

j/ 

74.304378 

-23.4 

33.55 

65.414394 

23.4 

33.55 

61.138269 

-23.4 

-33.55 

23.813920 

23.4 

-33.55 
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to 




-W^Jc-JiijfbjsZ- Jb Jit 

U^21 rc/fA^M^jij 


Jfcy^UA 

Jji/*t-UA 


63.722101 

45.716054 

c US 

# 

66.599671 

52.660821 

«* 

74,304378 

68.652951 

c3> 

74.200305 

68.464148 

/t> t-* 

4 * 


y^21 U(u^ t l /'L^#vs>^')A^j>U 


(jf^ 

Jv* 

fl?- 

72.230842 

64.751063 

Jj/ 

♦ 

76.151265 

71.882671 

^SasL 

— 

65.414394 

49.854833 

Jjs 

65.339670 

49.675242 

/Uv“ 

** 




H=Cos 1 ((CosA-SinBsinD) / (CosBcosD)) 

- JX^lJ J JcJyUj ^\j^)J s /jt / J^\J\ 

~^ £< f-134.164347cTH^. j(_/K<£- fc>?108 ( A^j(y^)^jl^ijZ(jjs'/£jj?21 ifi* 

j\?ljflS& bX \J^{J£ji I \jff- <£_ tjjf (J^\ff<z~. ijjztyl’lj hi tAl 
- f -1* If uJj'/? ^ H ib (Jbitjfjy^Usj ! ?zl£Jj< htejt 
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djsL-Ucf* 21 bjtzJjtJ&JHfjtJ 




j/ 

96.590749 

-23.4 

33.55 

134.164347 

• 

23.4 

33.55 

Li>f 

•* 

-23.4 

-33.55 

96.590749 

23.4 

-33.55 


/r^21 X 


: tli l lA-^ d &=3j I^V/^^<X ,y/ ^ 21 

^ j 5 1 ^ji 2 A=-j^\*JP /1 B 
-23.4=h/u^/d 
90.833333=^/»6^Ui/%y^/A 


.. « .i CosA-SinBsinD 
H=Cos - 

CosBcosD 





H=Cos 1 ((CosA-SinBsinD) / (CosBcosD)) 

D^jf B<A 

H=79.458508 

/y^CylS^L £^j i {j£j£)/{J'L£-iJ&&\pj)79.458508^1 

\tyul 2—sz&Ifjj 15 


H=79.458508-M5 
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IV 




H=5.297234 

- 1^0 J<£l /I &f<£— \jt tjp^^ Ij?^ jjfT5.297234Cr 

H=5:17:50.04 

_ ^ 18^f 5lf~j£50 j><^y 1 lZ£ 5 (Jr 

-*L f^2- Tj^CD 18t)vC^^ 

12:30 

-5:18 


7:12 

12:30 
+ 5:18 


12/gc^g# 


17:48 


- ^ j/^ yry bi->* 





-l/(J ibf & Ji 4zr (J^ S^£ '^r ^ 
cJ£ 21 £^U(H)^iU(5V 





cV 



\SM 

ffr 


mstP 

70.657694 

50.357015 

102.584312 

120.743842 

124.853372 

jy 

r 

- 

78.536703 

60.032001 

113.120654 

138.036720 

144.655010 

tJyjjJC 

= 

= 

49.745773 

39.741714 

74.224158 

92.800900 

96.590749 


= 

= 

50.044090 

39.996718 

74.489239 

92.967433 

96.739801 

/Uv 
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iA 






cA£21 



w 

its* 

J>|/^ 





{IP 

20:53 

19:24 

17:17 

15:55 

12:34 

5:44 

4:31 

4:15 

d</ 

21:36 

19:29 

17:11 

15:57 

11:57 

4:25 

2:45 

2:18 

1^/jl JC 

18:23 

16:54 

15:16 

14:36 

11:57 

7:00 

5:46 

5:31 

(3> 

19:12 

17:43 

16:05 

15:25 

12:45 

7:47 

6:33 

6:18 

Afv 


Si$2U-U(H)fjlJcfL' 


,\fi* 

w 


J>S 




i 

HObJiiJ 


55.4674469 

44.552021 

79.458508 

96.337059 

99.825886 

<X'/ 

. 

“ 

44.306012 

35.067041 

69.458628 

90.001214 

94.136410 

lx 

, 

— 

75.207623 

56.249846 

108.063303 

129.109729 

134.164347 


= 

= 

75.002910 

56.002989 

107.783889 

128.653953 

133.646540 

/Uv 


yr^21^_U;Uc.liil 





&>'/* 


IP 



(P 

19:09 

17:48 

16:12 

15:28 

12:30 

7:12 

6:05 

5:51 

it*/ 

18:10 

16:31 

14:50 

14:13 

11:53 

7:15 

5:53 

5:36 

ImJsljC 

20:50 

19:05 

16:54 

15:38 

11:53 

4:41 

3:17 

2:56 


21:36 

19:52 

17:41 

16:25 

12:41 

5:30 

4:06 

3:46 

Afv 
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a 


cl- ij) u 


z<> u i wXi j.> u 




Lrfj\£\^'/\J\c- \j /c,c! I jt CsJ^O^ 

ZlJ^U £s\j\sj4JnjJ>J,&£$?i(J S'J \jrj ^> JJ\jJj J*’ 

■slJ~^Su i——/£ i*^1 (J?"’^^ i^/'jjtj'l 

‘ 13 - ? ^ Jjj\S‘^*u'i‘&~ z^jtf? fa if u t/y /“O^ 

- Jt jf*s jir’J^z-r J?S) &J) b^h3£y*£,j£’J\ (J [yjj lj£_ <z_ jt fjJfiJ) &) Ij^l 

dr-k '/^ 1 (Afv >zs £ i (Jj^ifij P'<l- [$L-y^ cf'c^X'J'tL 1 U S' < (3 IP 

r L~.ys bi/^i £''^)j>)\''j>\''^ ^ </>; ifj 

♦ ♦» *+ ' * 

^ U tX^ ^ r r U Jl/u-^ ^ 

Jt>-£- cU U$ if'd^c- ffrjt J^lL Jlj- Jt ^Lyj& ^j\$>\ j/^ff (/I 

<Ll/ ^Jsu^t/v^y i>U 

^ (Ah-^< 2—f^ j J u ~( i/fur^dt 1 *3 /*j> 1 *Jf , <Cfj$ £2 j). (Wl J}£i^j) Mjs zL j'i 

if ^ J*{ Jrfi<£ bJ*U &A/ b j ( <f- w=>' &\Suj>)J}jij [/jt j'u^i? (/> jl li^Zl^^Lij 

y; ^ ( ^_ try ^ w> <£- (j u ^<4- ^< e^-> 11 V(A^ d f, 6? $ 1 /tfC* i 

•’ f‘ — ^/* ^ i^f-1* if t/Oyfvr ftiXdU TJ*- i*M s) & &<C S>iL.^j) 9 J j> j£ 

i ** * 

:-^~,^jS-3<s J ^U^JJ^^J.J r , i j%Jsj£.d\jJ>i^e,/*^ J lei*Js!i> : / s 
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0 * 





I )i 0 > djIsI fjf (J^tifc Uv '~ P/ '£ ^ 

i ** * 

♦ •* / * * M 


‘Lc-l/biW^ \fx£i/L-bx ij?~ 1^ J. L ”; i; (ZlJ b?i U^**^/* 

£ •♦ £ *# * W V ^ V W iV * 

"(r/n v:^ jl/V 


b^> Uit> 
*IW^I<JjlA 



0*/M>t$- 3bLS^£z^jl&iyVOjt^fr^yA0iy yA £ Z—J) 1 A* hjX<$- teijfy >C^I 
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e>\ 





(Iv'j^Qibla directionZ j£s^) 

k c[ y wc /cl — JtJvi £*< U l/* »i s y Ovj iCfiflsyb 



\Js\J^2.jk ( $ j ■I cT*I* <L~>*X/ L^w-^ U^l>p7 J >( 

Jfy U- f 8t/f- g-j/ljt'ijr {f^jZ c, ($-£-'2)1' tc-jjj 2/3/^J^ <*££-_1//5 <ZLy^-it^ 

.X'.jj&Lv j£{)$*j}£-ljj3S f te/i r^wl^V^/l f^LZli— fJ^JCf-£-*2Sjr(J* 

J^iffiSiS 


Q=Tan-i 


{ 


Sin F 


,} 


(Cos B x Tan M)- (sin B x Cos F)j 
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-e-j&j/t/tJ' B” 

m” 

- \$j>/* t sz& l L <L-j\a j-LLfjrfd^ 

^jf -1 
Sj/-2 

jTJ>-4 

67Jr l| JA) | JP-S->51 


:J" 

www.besturdubooks.net , 

* v .7^ 

67° 

24:51 2 

21:25:21.05 N=21.42251389 N jT^-3 

39:49:34.35 E=39.82620833 E J^>-4 


-£ ( ^X?^39.8^ji67%_+39.8( ! ; / 7 ; Vilo<^l<j- 


67-39.82620833=27.17379167 

(3/^31:1 5 

39.82620833-31:15=8.57620833 
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c /(&#*>■ 


or 

• iMJ/ S^— Tj'Q fid^S*'d 

39.82620833-(-73.50)=113.6595417 

d*l£ Jilts# JJ’jjlJJ’fi'ijdjJiCiJ/ 140.1737917 JA^I^IJ>180^> 

i80v^/i70i>-^M;^^J>i80^J 

:(jr** l/ J^^q) jA£l>^lc^ 180t—«■ <«_»>L<^_. lOc^t^l 

180-39.82620833=140.1737917 

170W^D><^/ -^£/*(3! L-'w- * 

** ^ ^ V * ** 

140.1737917+10=150.1737917 

: 6vc^VA£ <>(jd. i/l^i 

F =^ 

F = 67-39.82620833 
F = 27.17379167 

: JT 
** 

{ Sin F -i 

(Cos B x Tan M)- (sin B x Cos F)J 

■dC ^^—dd’fid^^ ‘^-dfi^did^fitfi d^fi'fififid'^ 

Q = tan' 1 ((sin F -r (cos B tan M - sin B cos F)) 

.A Ijtdfijf MvilB^F 

Q=-87.76321856 

l * ^ **** ** * ^ * ** 

' 9 2 ■ 2 fic^iStl ^ C? <3/ <4" 180^^Zl 

180-87.76321856=92.236781 
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Oi 


t/ r >^v 


*•£♦** •£ * t ** 

180-87.8=92.2Jj^iiV'?^ 92 - 2 ^ 

u>r t».4rv ^ /&" /V-’ ^--/i/ 1 '4^ f 1 ^ 90 ^ 79.7 ^ J i?J% j£s^T 

c-Jt'J&lfi 58.59922886wi£yZl fifJi’esJj'Aji r ' 79-7 

(jr-‘ ^k"-80.6i_- 0? VZlof 60 ./tjA£l( - 5 " l ._^L i 58.6 

-^'99.4^- ij7 ~--.'-80.6=_ -^ 7 : 

39.82620833- (-73:50)=113.6595417 
58.59922886 

39.82620833- (-70:40)=110.492875 
81.86212421 

151:10-39.82620833=111.3404583 


** * — 

/ fiyzjJxjLtij) 

** * H 

ii^LuJ^d) 

82.50551047 J> L-UJ?t,3\j 

Uvj ^J/^L l/I w? y^tT-y** l ■f - J* ^-$AT3y^<=- l J * U fa 

^ ^ J - J> 

„ ijt L-fL- b i/ ^ ^ * J-^ 

S^ l£j) f cf ifS' d^rr'^ <4 r~ d^d?C^C-'S>><C- 

F = 27.17379167 
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00 


t 




j&S/ 1 

152.826 

-27.174 

90 | 

150.524 j 

-29.476 

80 

146.946 | 

-33.054 

70 1 

141.506 1 

-38.494 

60 j 

133.229 j 

-46.771 

50 j 

120.711 | 

-59.289 

40 j 

102.952 1 

-77.048 

30 j 

92.237 1 

-87.763 

24:51 1 

90.003 1 

-89.997 

23:48 | 

£ W M ♦ ** 

89.967 

23:47 1 

// 

81.971 

20 

// 

| 63.079 

10 1 

// 

1 49.334 

00 j 

// 

| 40.177 

-10 1 

// 

[ 34.162 

-20 

// 

| 30.202 

-30 | 

// 

1 27.632 

-40 . j 

// 

| 26.064 

-50 | 

// 

1 25.289 

-60 | 

// 

1 25.208 

-70 1 

// 

[ 25.811 

-80 j 

// 

| 27.174 

-90 1 
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♦ X 

451i/2& cT*389J\J l- 436 ^ <3 ^ U/bA cT/ 2 ^^ 

♦* 4 ^ V 

Jc^ 

0if j^i^* L^iT , ‘ J|^ ^ 

j/ ^1 ^ j: Jlc- 

I /f 1 983 t/\L^U 
1/1^1^140411403 

(J‘ cj;¥ 

s »i/ (J^ Zl cJjjijt 

[jj{ )j. \$)A'<L- U 

v** V k ** V 

jj&sA- £. u>$ 1/ 

*• ♦ 

* 

^iU ^r (j 

** * t> 

<d$ ft ijjAJ** J? 
Jfj&s (JjAiJ^I 
-^C^G^l 

i r " 44 

Os\r\ 

-i/u; 
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oV 


♦ ♦ 

. ji^h^L 

. 

‘2:6'CJ3^/ C r > li^(jl^U;^U/lvvtf I A^>> (Xl/^ (JjJ^^ 0*1 

: UT^-' 1 kfa/*' Jl ^ ^ J ^ ^ ^ ^ (J >f 7 0 <£ ^ t^l ji \<L, J l //i/380:</ 

• uj ~ (3 If ifI/ wMj > £v ^ lc ’’ 

—v^fAw' l/A- u y?Zl 

£-A 1 -* ^ Llf * c £ ij ? ofb €><C&\*j)2L<£LLJ6iM)U-r 

* ** 

* *♦ »» n 7 h * v 

:(J^ 

♦" ♦* £ 

^-' bjjf/jl&tsJJi ,U ^/l^,^ Gi <4^ <L U£ JL. if iSijjAf^J^l»/i)lj^i/^ I 

** # 

- KW (y c3i 

f< 7“ ^ ^ (Ti<£l f &> £*ct^ (/-=A> l)V^L i/I «£_ *- r 

-Mjl/3)*^\sjC\<\Jt^J>s)£^ff$J{^2> r j jXLL^ Is 
C-ffcA (jA’ U j i/j I \jt cJlJ^/t I^yicL\ ijjij [jt l^\j[^ 

Antipode^fl^^^n/^Z^ 

^(vertical objecO^J^^t/^i^trxy jV^S( 

t V 

:^Jl 


L. 
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oA 


(1 )j£ ^ 


(1 



hrttf .1 Jj^Uji ^V^UI^:^ Ak 


,.]*L.\zi-i)»J>iJZ.^-£>/} '*> dj 

(Antipo pde 

■ <£*\6*/j-%-, 

IffjljcTvsJr/' : ^J’’iP‘j£iJ>XXb > - (2) 

(Jio-lr-Tl^^.fc>r(iP^/'21.4”kU>r 16^K(A?* 27) f 28 J* (3) 

^ 1 ^ ^ t -^ * 9 y k 7 ^ ^ ^ lj 

i ♦ ^ V ^ t 

:^sJ\J\cSij£&/SbjrsW8d.^£>£>t5>r'ftf 28 J-J*Xjfy’-^^C^ 

macca saudia arbia 5/28/2011 12:18:00pm 



r 


-tL. ^££z<z- 1* if /U^ ^ b^(f~ 

i ^ 
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*j^16ujii^15&7t^>cf'-^^(9:18 UT)l2:18^(i^cr28l^cr27^t^ 

l^>c^(9:27 UT)12:27^(J^ 
(r If 12:19 (J^ tr U xJ U11 &j 27 Ifjj tjt 

- t r' i ^ f< f-J If (3 14 y(tf fjtys 'faj fc/jl1^. C* If j? 12:2 8 c3jy£?J UI IJl*^ 

fajy'UfiJ l^400Lc 

09:18 UT/GMT = cA(jji^12:18 = t?*28l27 
09:27 UT/GMT = 12:27 = Jtl£16t15 

l/* ‘ l£ ij;tJ^ ^l^bl^vI£//^(i^U^It Jt^Lc, Ijjyji:Jbit 

i •* * •* 7 w v *« *« » 

- ‘f" ^ ^ ^* l^^./'^ t>fy w3j.j t* l j? (&r V(/ I y^L If l£f^i> [f 

oA } Al £&>>(Vertical Object )%&**&// 

■4 ^*—"4 <0^ iJ jy ^4 J -^ ‘ \fcf*)&jf'i?t))Jyi \zf\s 7\J )$tjZ jzJ L?jfj T<-. i ^ >* t 

* . ** * 

Zl l?/l i^&fu-Zlf ±J)&iSJst/4 ly< l^^^> (C^i/ \{j~‘iji %jf/ffJ'ifj t/£) ( C»), u 


* * » * * - w w/**-' yj—^^ 


-0 

•rs 

— * 

ic 
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cl*/* 






.^2:57cjj*>l>-U^c''^/£?^i'ii/12:27(jr-c3j 

• £ k 

c&tf, U>„, r for^cSi <3/ §/*J* h’r'foft' ^ fc 

- & l/j£j 1>\J l £ ^ U2- & J <>* U M j£/ //>&) J\<Ctfjxys\£.^&;.dt 6 «l- l bJlf 

** £ w t v *• * ^ 

^^rVLri^^c3(Antipode)^i^il(ii^<^W> 


oy bZl ^ \~>J*Sj^Ulf<. t <£^ Cfllloy bbb^J\X(f~Ut j))c—^j) 90 ifi >-'/* 1 0 /^t &J? 

i ** 


39:49:34.35 E=39.82620833 E 
21:25:21.05 N=21.42251389 N 
: ^(Antipode &bbJ)i£^. Vj J^Jt'bb i ff> JA/ 1 


140:10:25.6 W=140.1737917 W 
21:25:21.05 S =21,42251389 S 


bjr'yj^Jf IZ* }&*r O’ ^ b^d? b}b^' 

\JliL.* S>»; I JH"j l“iQ- *L 

* t* 


21:09 UT/GMT =y/28 
21:29 or 21:30 UT/GMT=i£r?13112 

' ^&j ) Jj£trfa J t^l(:ifoj#tntrj:if t &ii^i4,WLtZu&P'3&^ 

yfvu^j^c5v | ^^<; j| i^‘ : ^( Anti P oc,e )^ i r l? '^""'^ b-'>'^yo^>y<■ 

-&J[AC^«='' r 
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~£-\JyitL.jy:>Ly§f\^4(\sf/' , j2Qj)\^2§f\§4{\sf\$jyZ]ZW2jZ^A£fo(ytJjs\f&i\J\ 

ifjLSe 

f-^j35.061^238(Azimuth)c^Lf£^^9/^4^ji JaZ^'H 8 

8 0 n t i p 0 d e )Mif&£-^/S £ ^ y'^ 5 >u n ~fe - 

238:35.061-180=58.6 

^£^^—^90 (f-c^3}\$ijgfjJti/iS 
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^♦* t* 

On 28th May at 9:18 UT/GMT and on16th July, at 9:27 UT/GMT, When 
the sun will be exactly above Ka'bah (Makkah, Saudia), it will be visible in 
many most-eastern cities/towns of following two states of USA and many 

states of Canada. 


Place 

Observation time 

Massachusetts, USA e.g. in Boston and Provincetown 

4:18 EST/ 5:18 EOT 

Maine, USA e.g. in Machias __ 

4:18 EST/5:18 EDT 

Nova Scotia, Canada e.g. in Halifax 

5:18 AST / 6:18 ADT 

New Brunswick, Canada e.g. in Moncton 

5:18 AST/ 6:18 ADT 

Quebec, Canada e.g. in Quebec city 

4:18 EST/5:18 EDT 

Newfoundland, Canada e.g. in St. John's 

5:48 NST / 6:48 NDT 


Place ____ 

Observation time_1 

Massachusetts, USA e.g. in Boston and Provincetown 

4:27 EST / 5:27 EDT 

Maine, USA e.g. in Machias 

4:27 EST / 5:27 EDT 

Nova Scotia, Canada e.g. in Halifax 

5:27 AST / 6:27 ADT 

New Brunswick, Canada e.g. in Moncton 

5:27 AST / 6:27 ADT 

Quebec, Canada e.g. in Quebec city 

4:27 EST / 5:27 EDT 

Newfoundland, Canada e.g. in St. John's 

5:57 NST / 6:57 NDT , 
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View of"Sun" from your current position 



Distance: 1.016407 au 
Magnitude:- 27 . 9 e 
Angular size: 31' 

Disc illumination; 100.00^ 

Length of year; 50000,0000 years 

Sidereal day:25.3800 days 
Sofar day: faces sun 


Name: [Halifax, Canada 
Latitude: 144* 40.2*N 
Longitude: f63* 34.8'W~ 
Elevation: [3 m 
Time zone: pLO 


Rises; 

Transit: 

Sets: 

0 7/16/2010 6:46 AM 

0 7/16/2010 1:20 PM 

0 7/16/2010 8:55 PM 

1 Local (Alt/Az) 


Azimuth;65" 38.900* 
Aftitu de 5 " 54.243* 


StarryNight.com... 


I Oo There j Magnify | 


th ° 61111 is exactly abova tie Ka'bah f ! 

hence ifc ** 

Hal if ax,Nava Scotia,Canada(9:27 DT/OW « 5:27 AST / 6:27 ADT) 



a> 


'■ ;> ’• . .. ne 

■:I) 
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q=180-M-N jjiq= 

Sin M = CosB x TanZ x TanD 

J l+(SinB x TanZ ) 2 ^ 

tan N = sinB x tanZ j*s 

:Jy*i&>srr'iJ*£ItfrJftLtM jlt* bV< b^-C 

* * 

b . 

- L.J* U <Lf 3 c, jX m f~/of Zl L- f (^N(jr'‘ ‘ij’Ji 1 M(jr' 1 f ’Zl L <£_ J>r^ U- TJ (J 1 1 

Perpendicular htf/j'i t J?&sy<£ojy*:^ lU^VA >Sl /; u ^ fr/i 

*? ** * * ^ ^ 

i jZI J £ * 1 —^ * J 4/L 4— i3\^ ! f l£*Zl 'fajyji U i ^J^k> (J \£* *£3 

y£_ u t/L^ Vv~ ^ Z- s* ' Ksc— 

^V^f(Perpendicular)^</iIxy ^(vertical object) y g^/iT^(/Zji^A‘M 

t ♦ ** 

• l£ U~f i:i 0 Z—tf f j }<L- Jt l£m- \J3j (^j/7 Zl Z 0 

W^.jZli/ -1 
yjbi_>r^uz^ 7 jzlqiq -2 

(/^j~ j? 4>b c" 0 “') uZyjJT w j/L ^ I 3 

if"“H”^)L^>/>i)&LiJJiJb 1/^(/ }j\£)k U*lifZ_ L/>*<ZlL?<Zl>i:lf^<7- 

-^lrl f ^>"4,vj£^£?iU^te--^(Hour AngleLyjpV 

ill Q^£i:o/\s 

£)Jk <{{>%£Lz?‘Z-If Is ^$33?L, i/I L i> ^jZl f £ L ^V^l. 
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iwUhx**#/ r***A^<***~**; Y‘, 

^L u^ i75^'^i *& i MV'Lj-MS/^*^'Art-'i*»y‘ i ’' 1180 *■ } 'v- L ^ 

: jr\ /JsJPJZL'- 


L 

yt\%cz~$0 Q 

“180 

JfcS^j -180 

90 

jSs^ji; -270 

Jj^sl} 

• «* 

- 

J&><^> + 90 
^ * «* 

90-jA^V>^ 


** 


// // /A)/ 




// // // ) 




L 

* 

kj i fl i D 


































































nv 


( 2 )j X 


(£t^92.4j:ifc'£(/i4?i, J i;Jb!ij r C|^Jj J J|>^356 L / 
-cfj^UT^b J" Z<(£l/i_Uc/V'15: </ 


180-92.4 = 87.6 = : Z 

270-92.4 = 177.6 = ^LZlgLi'^ : 


92.4 = 
92.4-90 = 2.4 = 



24.85 = B 
9.9=^_Zl(jVI15 = D 

-Ul&fl>/J{^j‘Vf~ijr l .£-i-}!f!b'ictSu>3d?d l 

q=180-M-N js\ q = M-N :«>ir. 
N M ’ ij, (Jl_>6* _ cU 

■Jks$f 

87.6 = £"z 
24.85 = B 



9.9 = D 

"’ M’ ’i£ 

Sin M = CosB x TanZ x TanD 
J l+(SinB x TanZ ) 2 

0.5 1/2 

9=9 =jjfV 9 
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2 \0 5 

M=sin(cosBtanZtanDv(1 +(sinB tanZ )) 

Sin M = CosB x TanZ x TanP 
J l+(SmBxTanZ ) 2 

Sin M = 0 9074x23.8592 x0.1745 
sf \+ (0.4202x23.8592 ) 2 


Sin M = 


3.7785 

Jl +(10.0267) 2 


Sin M = 


3.7785 

J l + 100.5351 


Sin M = 


3.7785 
^ 101.5351 



sin M = 


3.7785 

10.0764 


sin M = 0.37498 
M = sin’ 1 0.37498 


M = 22.023 




N 



tan N = sinB x tanZ 
tan N = sinB x tanZ 
tan N = 0.42024 x 23.859 
tan N = 10.0267 
N = tan' 1 10.0267 

N = 84.304 .-■> 

N=tan(sinBtanZ 
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(2)jj [J*'* 

«* *• ♦ * 






:^/ r ^q^iq v 


Q = M-N 

Q, = 22.023 - 84.304 
Q, = -62.28 


(/ M-N Vifej^ 

Q=180-M-N = 180-22.023-84.304 = 73.673 

QwV'' , -w^“95.57 , W^^K;ci<n5&vl2^l/ 

73.6=15=4.90 
~£_4:54^<LX/ U 7 4.90 
i jt^/^^54^ 4<^j^^>7jyJ1 5 Si/ 
12:32=^^1^^1/7^115 
-lCS0[7>4:54g~{J?. 12:32 

12:32-4:54=7:38 

^ ** * 

♦» 

‘SuxU l .^^i^>^.JZtf^y‘‘-\77.6’’if-''270-Q"“Z" £! 0^,^ff;f i fcj, L /i 

: 5yi_u if z&ui^^ui 

M=-0.380251 
N=-1.009072 
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(2 


M-N=0.6 
180-M-N=181.4 

v ^^V^r- \Jt6~thiMXj 15^'f - ^"M-N , U/'J$ 

0.6*15=0.04 
j£ 24 (?" 

j(^J\\ 2:30^9J^^if^J.^(/ , f-1 2:32 =vl^lw^y^y<£b^yl 15 
_&/30/gl 2^d<^»15 /l/ 

» { •* ~ w * ' 

7 fc 



M=~22.023614 
N=-84.304525 
M-N=62.3 
ldO-M-N=286.3 

62.3/15=4.153333=4:9:12=4:9 

4£V , *M3 ?! 

,ziy 

12:32+4:9=16:41 
,j^41 
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tJ'l'J*** > I j J Ir 



V) 


M=0.380251 
N=1.009072 
M-N=-0.6 
180-M-N=178.6 

ul Jcf*^7 wX< 

U ITJ & c3j> (A/^ 

y< [£*'<£_. c£ b -SA? ISU'.jU l^jy c— J Ir J 4 c*>"/J \J &* 

Z^>fJjLy(Jlr' 1 VcA? ^1 *—L Sf^S^- t>Tv w^ ITj I 

/~yi)£y* lyjy'^>. iy U l/J IjJlj U?^*J&jftf Z U^J^^Ji/ sC w fjZ &jy*(jtl* L-st 

object)^J j/lTt^(/I 

- /fiJ/uiJr- U^%f/$6/»'( r ^ 

j:*,\JS>'> j»j> l^U&l(?<(tf. /J^WbU'lZ'/ifiSi'JiblbhlA.LLtf. i/U (A/ 

(/j*JL*S>r\ ‘iTtV’ J aJ 1 ^jip J _} j*-b« J *-^5 ( * 6 <S“^ J 

l yy>^>-\J>\ J L> JU^~ y. 
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jts-Xr) £— £~ cJ ( 

v »* • •* •* ♦ 7 

http://www.astronomy.com.pk 

http://www.esnips.com/user/moonsighting 

http://moonsighting.com/ 

http://www.icoproject.org/ 

http://www.islamicmoon.com/ 

http://hilalsighting.org/ 

http://www.qasweb.org/ 

http://eclipse.gsfc.nasa.gov/eclipse.html 
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From: sultan alam <sultanalam 74@vahoo.com> 

To: "icoDmcm@EOodem>UDS.eom" <icoi>mem@(roodcgrouDs.com> ^. 

Cc:|mooiisighling <moori_sigliliiig@}'alioogroups.cbm>; Usman El-Nafaty 
<elnafaly@yahoo.com>; "maugorangca@gmail.com" <mangorangca@gmail.com>; 
’'mrchans@lioLmail.com" <mrcliaus@hoLmail.com>; abdali kamal <k.ahtlali@acm.org> 

Sent: Saturday, 27 July 2013 3:25 AM 

Subject: [moyn_sigluingj lie: JICOP:229| suuscl/sunrisc? [1 Attachment) 

Bismillah.Salaam 

The common tradition for use of prayer charts is as follows....at least in indopak....: 

1. one perpetual chart, not dilferent for different years. 

2. one chart lor the whole city and its suburbs, not different for different niasajid. 

Now consider the following: 

No. has you know that a perpetual calendar is made by using declination and LTN of a 
specific year...usually leap year or mid of 2 leap years...while we know that the dec. and LTN 
arc not same lor every year. 

No.2. Every chart....perpetual or non perpetual.is made using lat. and long. Of one 

place of city while at every 17 miles cast and west one minute dilferencc occur in every prayer 
time. 

No.3: Seconds arc dropped to make a round figure of minutes. 

Due to tlieSc reasons, 2 or 3 minutes precaution (ihtiyal) is advised in every prayer charL 

PS:More detail is in attached urdu writing. 

Wallaho aa’lam .Sultan * 


Ero:m:§si|tnhi;:^ . ^ f . . 

Cct-Anponsigliiing <moon_sighting@yahoogFoups.com>; Usman El-Nafaty 
<elnafaty@yahoo.com>; "mangorangca@gmail.com" <mangorangca@gmail.com> 
"mrehans@holmail.com" <mrehans@hotmail.cpm>; abdali kamal 
<k.abdali@acm.org> 

Sent Saturday, 27 July 2013 1:34 PM 
Subject: [moon_sighting] Re: [ICOP:2311 sunset/sunrise? 
more reasons of some minutes's precaution in prayer charts: 
from USNO: 

Accuracy of rise/set computations, llic limes of rise and set phenomena cannot be 
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b&lijZ ITjI 


precisely computed, because, in practice, the actual times depend on unpredictable 
atmospheric conditions that affect the amount of-refraction at the horizon, d ims, even 




unde r i de al c o nditions (c.g., a clear sky at sea) 

Local topography (e.g., mountains on the 

horizon) and tlie height of the observer can affect tlie times of rise or set even more. It 



small variations in atmospheric refraction can change die time of rise or set by many 
minutes, since the Sun and Moon intersect the horizon at a very shallow angle. For the 
same reason, at high latitudes, the effects of observer height and local topograph}’ are 
magnified and can substantially change the times of die phenomena actually observed, 
or even whether die phenomena are observed to occur at all. 


More explanation is in urdu writing 

wallaho aa’Iam 
sultan 
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Dip of the Horizon 




Kamal Abdali 
k. abdali@acm.org 

(Last revised 2012-09-22) 


DilTcrcnt references seems to give different formulas to compute the dip of the horizon caused by 
an observer’s elevation above sea-level. So let us derive it here from first principles. The derivation is 
actually quite elementary. 

Refer to Figure 1 below. Let A'he the position of the (eye of the) observer, O the center of the 
earth, and P the point ol the earth s surlace vertically below L. OP is therefoie a tadius of the earth. 
Since EP is a \erlical line, it necessarily passes through (). 

Let us confine our consideration to any single plane passing through the points A, I, and O. Let 
PQRSP be the circle representing the section of the earth in (his plane, and within this.plane let AT 
be a line perpendicular to EPO. 

Draw the tangent /vl to the circle PQRSP, meeting the circle at A, apd making 60A L a right 
angle. On this circle, A is the farthest point visible from A. II the observer was at sea-level, that is, ii 
die points A and /'coincided, then A’AT would be the horizon. Rut because of the observer’s 
non-zero elevation, the apparent horizon will be in the direction LA. and the angle ) /vl will be die 
dip of the horizon. 



Let’s use die following symbols for lengdis and angles: 
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OP = OA = r. 

EE =■- 5. 

/ft4 — fv. 

LYE A ■— ft and hence 


/ _40£ - ft 


For the right-angled triangle OAZ:\ *ve ha\t 


a 2 ^ |rr M 2 - r 2 - 2rft + >r = (2r - //)/* 
- 2rft 


since, being negligible compared to 2i\ we have 2r A /i ^ 2r. 
Hence 

a — \/2r/i. 

Again, from die right-angled triangle OAL, we have 


tan £/ - 

r 


But 0 is a very small angle, so 0 tan ft giving us 


0 = - = 

r r 


: that is. 


0- 


[2h 

VT- 


We want to evaluate in arc minutes while specifying h in meters. So taking the mean value ol the euith s radius 
in meters to be 6,371,000. we write 


/ 2/t 

0 — \i -radians 

V 0371000 


/ 2/t 

V 03710(K> 


ISO 


x 60 arc minutes; that is. 


0 - l.!)3v / /i. 


NOTE 1. The quantity <i is often needed as it tells us how far we can see Irom an elevation ft above sea-level. To 
find out this distance in kilometers when the elevation is given in meters, we write 


a = \/'2rh — y 2 x G371 * : that is. 


a — 3.57 V/;. 

For example, for a tall person standing at the sea shore, the elevation of the eye can be taken to be about 2m. So 
the farthest that this person can see along the sea surlace is nearly 3.57v 2 = 5 kilometers. 

NOTE 2. If h is given in feet, and 0 is desired in arc minutes (as belore) and a is desried in miles, then using for / 
the value 3959 miles or 3959 x 5280 Teet, we get 

0 = 1.063 y/h, 
a = 1.22 y/h. 
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NOTE 3. In the above derivation we have not taken into consideration the died of ichaction. 
Due to the re [ration of light in the air, the line of sight from A’to .1 is not straight but is bent slightly 
into a cune, and the point A appears actually highet than shown in Figure 1. To complicate matters 

more, refraction also depends on the air leinpetafuie au<! mauid.i- ■ 

Even if we ignore the iempetamro and humility effects, the derivation is more involved when we 

take refraction into a* count: 'Du us.dnug immuias, however, areas follows: 

I;7pV h m are minutes when ’ i ; . given in meters, 
a = 3:83'/ h m kilonit ten- cue;: h \> given m meieis. 
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Subject: Mean sea level has no effect on sunset / Iftar time 

(This writing is in reply lo a IcLter received through Darul Glum Karachi) 

Engr Malik Bashir Ahmad Bagvi 
Bagvi2001 @yahoo.com 

1. Someone from America has enquired whether the height above mean sea level has 
any elfccl on sunsci/Iftar time. A simple answer to it is,' No— not at all'. II the sea level at 
Karachi sinks to the lowest ebb, or it totally disappears, even then the sun will set at the same 
place and time where it had sunk a day before. II sunset were dependent on the (rise and bill 
of tlic) sea, then sunrise should also be affected in the same way, but there is no sea in the cast 
ofPakistau. And then there are countries, like Afghanistan, which have no sea in the east and 
west both. 

2. The Question has been asked from a place thousands ol miles away. 1 he reason lor it 
is probably, that a highly placed Astronomical organization ol the international level has told 
him so. And here too, in the website ol an organization, the sunset time has been given lor 
Islamabad for 31.08.2009 as 7:37 (based on time difference ol 6 hour Irom Greenwich), and 
tile height above mean sea level has been shown as 166 I feet. II height were shown lor general 
knowledge’s sake, it would have been alright,. But it we work out the sunset time, taking into 
account 1664 height, it does come out to be so, whereas, il wc ignore this laclor (which must 
be done), the correct time works out lo be 7:33. This tallies with the lime given in my letter 
appearing in the daily Navvai VYaql dated 17.08.2009, 

3. Before writing this article I checked up from the Survey Of Pakistan. They confirmed 
dial mean sea level has no effect on sunrise/sunset. And it should suffice for a common man. 
However it would be interesting to know more about it. In lad, it is not the height above the 
sea level. Actually it is the relative height of the sunset point and the observer's position which 
matters. If you watch the sunset while standing in the Faisal mosque, you will find it setting at 
7:33 on Aug, 17 (provided view is not obstructed by the trees/small hills) 

4. Inslead, if you watch the sun while up on the 100-meter high minaret, sunset will be 
late by 1 minute. It will set at 7:36. And if you were furdier up in die plane at 9000 meter 
height, you will find sunset at 7:46. For calculating sunrisc/sunsct time , wc need to know the 
dip of the sunset point in degrees. As a matter ol lad, it is not possible lo lind the relative 
height of your position with respect Lo die sunset point, widiouL employing some modern 
surveying instrument like sextant or dieodo-lite. On die odier hand, angular (vertical) 
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measurement can be taken conveniently using a hand made device like astrolabe, which is 
nothing but in essence a circular disc cut out of card-board, with its periphery divided into 3(30 
degrees (It will be held vertically at the point of observation and the dip angle measured using a 
straight bar pivoted at the centre of the disc). The relation between the dip angle (degree) and 
the height (meters) is such that 100 meter height equals 0.32 degree. And 9000 meters height 
equals 3.04 degrees. Hence if you happen to watch sunset while up on a nearby 100 meter 
high Margalla hill, you will hnd its dip angle at sunset equal to 0.32 degree and at that time the 
sun will be 36 kilometers away from you. And at 9000 meters height, its distance will be 339 
kilometrs. 

DIAGRAM-1 


'am - I 


tr fcro’Vys 



a-M>oV€_ 
eg - jT<Z 

o ft - O bAoa/cs/i 
C ^ 0^2. 


K tu 


The relation between dip and altitude is as below: 
O = Observer's poison 
B = Point below O at ground level 
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C = Centre of tlic earth 

OH = Observer's horizon at height h above the ground 

OS = line of sighL touching the ground (tangent to the circle at point S 

S = Position of setting sun 

BS = Aerial distance of setting sun from B (“Circular arc) 

Formula 

(Dip angle) HOS - Angle SCO = COS-INVERSE (R/(R+h)) 

(Aerial distance) BS = Ixnglh of the arc BS = R * angle SCO (radians) 

Where, 

R = Radius of earth = 6378.388 kilometers 
li = height of observer above ground — kilometers 
Example : 

(Heigh of obsever) = 100 meter = 0.1 kilometer 

(Angle) SCO = 0.32 deg = 0.0036 radian (Since 22/7 radian = 180 deg) 

(Aerial distance) BS = 1C TAN SCO - 33.7 KM 

5. It is also interesting to note that the aerial distance ol Karachi (sea shore) hom 
Islamabad is 11 10 kilometers, whereas the sun disappears long before. Hence ii is immaterial 
whether the sea exists at Karachi or not. Our friend in America was also told that the latitude 
of the place also has a bearing on the sunset time. This is quite obvious. This is why the day at 
London (.50 degree North IAD is much longer than here in Pakistan (LA I varying horn 2.5N 
deg at Karachi to 31N deg at Peshawar). And this is also the reason why there is 0 months day 
and night at North pole (90N deg LA E). II a mount 11.60 limes the height ol Ml Everest 
were there at Karachi (instead ol sea), it will not delay the sunset at ground level in Islamabad. 
Sec calculations as per Diagram-2 below 
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$ i A-4 (LAM 



<:= K*/* ^ 3?$~ 

7 °T?- g- nn’^Ucu, 

^ I o - X^f c ^ a -^ 

C H - 8c Ic+SC, r^ 3 . _ , 

CU - 4‘i8t-6 Kv* /'•■**, 

KH - c H-«. 

M ^ lO'b T-S 
pf .</ Mf ^ l^vr - < 825' it 


B “ Location of Islamabad 
K = Location of Karachi 

The rest of the notations arc same as in Diagram -1 

KH = Height ol mount (103.25 km) which will just touch the line of sight at 
sunset at Islamabad 

(). In this context, it is important to blow die rule of the Sharia, that if Uiere are hills 
around you these will be considered as non-existent for breaking fast or olfering maghreb 
prayers. On the contrary, il you happen to be on die top of a hill and you see die sun selling in 
die valley, you are to break fast/odcr prayers after diat moment. If it were not so, then by die 
side ol a 4-storcy building you would break last probably at 4 o’ clock, and if under die roof 
you will have no sunrise and no sunset. 

7. I he mistake ol consideration ol height above sea level is so common diat in a well blown 
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computer program used ior Rocl c lialal, 011 c has to tell the height ol your town above mean 


sea level. This data has already been led into the solt ware for some major towns. I herefore if 


you input 'Islamabad' it will not ask you this question. In order to make use ol this otherwise 
quite useful program, you must invariably feed 0 meter height 

8. Similarly, in a book of Prayers Time Schedule, the sunset time lor Murrec for Aug 31, has 



by convention and from Shari'ah view point, the sunset time is 7:34. Following this 


erroneous Liming, your fasting will be fine, but with un-neccssary delay you lose some marks 


while you fast for a longer duration. This wrong notion will have similar effect on morning 
prayers Loo. The time interval between sunrise to noon is the same as from noon to sunset. 
Therefore if you happen to wake up late in the morning, you could oiler you lajr prayers 


conveniently in 7 minutes, but with the embargo placed by the author you ha\e to ollei it as 
Qada until die sun starts emitting rays. 


convenicr 



respectively. And these correspond to the computed 


Sunrise (6:41) - upper limb of the sun appealing 


Noon (13:08) - centre of die sun's disc being overhead 

Sunset (7:3,5) -- upper limb of the sun disappearing 


Tt- ..i i. ^ m-inrin /U' 3 in all uraviT times miner the dimtal watch. 



taken as valid for places widiin a radius of 20 kilometers. Beyond diat and up to 40 kilometers, 
anodier one minute may be allowed. Using diis writer's computer program in EXCELL you 
can compute die 

A. Aerial distance (kilometers) 

B. Direcdon (NE, SE, SW, NW) 

C. Bearing (Angle measured clockwise from nordi at your place) for Makkah Muazzama, 
Madina Munawra and good 6,000 towns of Pakistan (more towns can be added). 

D. Prayers dme for regular prayers + isliraq + chasht prayers 

E. Sehr wa iftar for die next year (1431 hijri) 

H. Qibla dme (when shadow falls in qibla direcdon/ in saff direcdon) for 365days of die year 
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This software can be obtained free of cost from this writer through email 
Engr Malik Bashir Ahmad Bagvi, Islamabad 0300 3032 566 
Bagvi2001 @yahoo.com 

10.09.2009 

Effect of height above sea level on 

_ rise & set times _ - 

A detailed emailing between some prominent astronomers 

Compiled bv: 

Muhammad Sultan Alain, 

Head of Research Committee 
Astronomy Department, Jamia-tur-Rasheed 
Ahsanabad, Karachi. Pakistan. 

(s u 1 tai talan i_ 7 4 @yal ioo.com) 

Max Fazcl <maxfazcl@hotmail. co.uk> wrote: 17-03-2008 
Asalaamu lay k um, 

i have mentioned this point before but now i appeal to all ICOP members again: 

Many muslims all over the world use Islamic!aider, com to laid their respective prayer 
times'!...and my point before to you was that the times for prayer in Islamiclinder (IF) are too 
early for most cities by 2-7 minutes !! 

1 first contacted IF about 3 years ago and explained that their online software program does not 

take into account the elevation above sea-level and hence why their times were early.they 

replied promptly and said dial they would look into it.... 

about a year later (and thereafter) i have emailed them many, many times a^lic error is still 

there....and they do not reply which is very frustrating ! 

eg today in Manchester magrib is 18:21 (AT) and with IF die magrib is 18:18 

so firsdy, i ask all ICOP members to check dieir magrib prayer times with Accurate times 

(allowing of course for your cilys elevation) and then cross-check with Islamiclinder. com and if 

there is a difference dien please email them (you can only email them through die on-line 

website) 

hopefully, inshallah, diey will take nodee if diey receive similar emails from all over die world 
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to liighlight the error. 

this is exactly the sort ol thing Dr Tahir was re fc ring to in an earlier email about software and 
feedback etc... 


wsMaqsood. 

From Sultan 17- 3-2008 Wa abukuniussalam 


Is it sure lliat lieighl above sea level ailed on prayers times? Could you send any 
article about it? 

Yes, it is sure that height above ground level ailed upon the limes. But does height above sea 
level also ailed? Please send any authentic article about this issue? 

JazakuniullahWassalam Sultan. 


"Max *Fazel" maxfazel@hotmail.co.uk 17-03-2008Br Sultan, 

no need to read articles on this...{although there must must be aplenty on internet ' v( e). If you 
have Accurate dunes ( \»u can download it from hllp://\vw\v.ieoproje cLorgaceut. liml )..then 
simply select any city and first go into preferences and have the elevation box ticked...then in 
location have the elevation at zero meters and lake note of the tnagrib lime when you click 
"OK"....then go back into location for the same city and type in a number for elevation, say a 
high value like 1000m (even if your city is not at this height...this is just to demonstrate the 
difference in the magrib times)...and click OK again...you will sec that the magrib time is 
delayed by some 5 to 10 minutes compared to when you did it at zero meters elevation ! 
ws Maqsood.. 

"Shaikh, Salman Z (Salman)" salnian@alcalel-luecnt.com 18-03-2008 


Bismillaah Walhamdulillaah WasSalaatu WasSalaam Ala Rasulillaah. 

WaAlaykum AsSalaam w.r. w.b. 

I think the issue is lliat IF all the ground around you is at the same level till the line ol sight 
(Horizon), then height above sea level should not really matter. Is this true? 

Jazakum Allaahu Khayran. WasSalaam. Salman Zafar Shaikh salman@baytuliman. org 

s.shaikh@ieee. Org. 

Max Fazel <maxfazel@hotmail. co.uk> wrote: 18-03-2008 
Br Salman, 

the point is that all the calculations for sunset will be based at sea-level unless specifically stated 
or allowed for being above sea-level... .otherwise how would any calculation /program know 
about any location ? eg if you were on lop of mount Everest and i was at the foot ol it, ie, we 
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both were at similar longitude and lat then you would obviously see the Sun set much later 
than me....but to the Prayer program the time would be the same for us both if not allowing for 
height in the calculation. ... 
ws Maqsood.'.. 



You are right about the case of being on the Mountain.But instead, if we look at the example 
of a large Plateau. If I am standing in the middle of die Plateau and the Plateau is so large in 
area that I don't see the end or the Horizon is at the same height (above sea level) as I (the 
observer), then I would dank the Sunset time etc. would be the same as that of an observer at 
sea level where die Horizon is also at sea lcvel.In other words what should matter I think is the 
relative difference in height of observer and horizon, and not the absolute height above sea 
level. ...... ~......... *^ V '' 

yes.but are not all Almanacs and software programs etc based on calculations defaulted for 

sea-level calculations ? so even if you are oh a large plateau then the plateau may be high up, 
only if you were to observe the sunset personally at that location would you have the correct 
time, otherwise using any software means you would have to allow for your elevation would you 
not ? 

Brother Odeh, do you have a comment on this ? ws Maqsood.... 



If A is standing in the bottom of mountain and B is on the top of mountain then height of B is 
height above ground level or height above sea level? 

I wrote dial, indeed, height above ground level affect upon sun rise and set but my question is 
that does height above sea level also affect or not? 
wasslam Sultan. 



Wa alaikumus salam wa rahmatullah, 

What Brodies Salman wrote is generally what I said. So we bodi agree on it. 
Klialid Shaukat... 



brother maqsoodAssalamo alaikum 

Read die answer of dr. klialid shaukat of moonsighting.com 
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was^al^ . 

Thank you for sharing that.but i still ask the question: 

no matter what the ground height is relative to sea-level, what will any calculation of sunset be 
based on for ground horizon level? surely, in the calculation of sunset for a specific location 
would have to have in it a factor for ground level of the earth... 

i am not a physicist..so maybe i am missing something fundamental here, but using any ol the 
prayer or sunset programs one can clearly see a difference in sunset times when you alter ones 

elevation ? 

WS Maqsood (20-3-2008. 


pig: y yy H : ; y : g| ; ;y : v 

Ij ; il 8 ton. 


I think diat option of die "height above sea level” should be named height above the ground / 
common level". 

Sir Klialid Shaukat and Sir Salman please comment 
Wassalam Sultan (20-3-2008. 





I believe that height above sea level is irrelevant to the Sunset calcuation. 

What is relevant is height above the "ground level", where the ground is that at the visible 
horizon in the sunset direction. Likewise for Sunrise , die ground is diat at die visible horizon 

in die sunrise direcdon. 


: y ; ::yr;-y y y> J yy, ;gjj| yy s y T y- ; g y : yyy‘yyy 

Wa alaikumus salam wa rahmatullah, 

On diis issue the common sense will never convince you what I am saying is right. You have to 
see for yourself, as I have seen in Denver, Colorado, which is 8000 feet above mean sea level. ^ 
The sunset calculated widiout height matches widi the observed sunset. Newspapers of Denver 
also report the same sunset. Klialid Shaukat 

Wa alaikumus salam wa rahmatullah, 

It does not come into picture for calculation of sunset, except in a ceas where the observer’s 
location is much different compared to die horizon line (example could be a person standing 
on top of a mountain and looking on the horizon of ground level. 

Khalid Shaukat 
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What matter is RELATIVE height of observer vs. height of ground at horizon. The Sun is so 
far that effectively the rays are coming in parallel. So distance from center of Earth or from sea 
level is irrelevant. I think you can draw a picture to understand.! believe in South Africa 


people go to some mountains to try to sight the Hilal and their sunset is later and Dr. Mohib 
Durrani gives multiple sunset times for the same area in his calcualations, based on whether 
the observers are on the ground or on the mountain. 



I am happy that there is someone else who seems to understand this special "plateau problem". 
I already mentioned tins situation long ago in some emails to br. Muhammad Odch, because it 
may mislead someone who simply enters the elevation of his home town in Accurate Times. 
Unfortunately, br. Odell dicln t understand the problem (or wasn't willing to consider and 
understand). So I did not get any feedback, nor is there any reflection of this in Accurate 
Times. 

I am not sure what the right solution of this problem is: Should the virtual horizon at sea level 
be used in any case? Should an imaginary "plateau horizon" be used in any case? Should the 
real horizon be used in any case? The first two methods have both their advantages and 
disadvantages (in a scientific and in a shari a view). The latter method is impracticable for 
calculation software and moreover, possibly incorrect, anyhow. 

The problem seems to be trivial at first glance, but I think it isn't such at all.Wa 1-salam, 

Ahmad Kaufmann ICOP Member Germany. 



Walykum as Salaam to all, 

I am trying again to post. It did not seem to go through the last 
time :( So here is my 2 cents worth :) * 

Br.Maqsood is correct when stressing that the "default" calculations 
for rise/set time for Sun/Moon/planet/ star is calculated at sea level 
both for observer as well as for the eastem/western horizon. 

It is to be noted that,if the elevation (on eardi) of bodi the 
observer and the horizon is same then there is negligible change in 
rise/set time due to the additional elevation above sea level 
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compared to die radius of the Earth. 

When there are mountains on the horizon where there is Sun/Moon 
rise/set then die setting time is EARLIER and the rising time is LATER. 
There was a "big" issue made a lew years earlier regarding a Hilal 
sighting report since the time of sighting was before a "standard" . 
computed Sunset time and the question was raised, how could a Hilal 
be seen (without telescopes) before Sunset. I had to explain and 
mention that there were mountains towards the western direction and 
hence the local Sunset time would definctely be EARLIER than 




Wa alaikumus salam wa rahmatullah. 
Yes, what Dr. Durrani is saying is correct 


Klialid Sliaukat (23-3-2008 

P pj|- | ||||| jjjjf " ' v 


8 Salam, 


Well, there are tiiree types of elevation:- 

1- To be on a mountain or hill and your horizon is the sea or sea level! In this case your 


effective elevation in your actual elevation. 

2- To be on a large plateau, where your elevation is as same as your horizon's elevation! In this 


case your effective elevation is nearly zero! 

3- To be on a certain elevation and your horizon is NO E the sea level, in this type your 
effective elevation equals your elevation minus your horizon's elevation, however, it is 
recommended in this case to keep your effective elevation as your actual elevation, because 
most of the scholars consider the disappearance of the sun's disk behind the far 
mountains/hills just as disappearance NOT sunset, so you have yo wait until the sun really sets 


at your elevation!Moh'd Best Regards 



I know that height above ground level affect upon rise and set, but I want to know that does 
height above sea level also affect? 

Your answer shows that yes height above sea level affect upon the times, so I want to know why 
height above sea level did not change the time in Denver, Colorado, as Dr. Klialid Shaukat 
wrote under below: 
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I have seen in Denver, Colorado, which is 8000 feet above mean sea level. The sunset 


calculated without height matches with die observed sunset. Newspapers of Denver also report 


the same sunset.WassalamSultan. 



I agree with Dr. Mohib Durrani's comments. 

Jazakum Allaahu Khayran. Wa s S a 1 a an 1 . Salman Zafar Shaikh salman@baytuliman.org 


s.shaikh@ieee.org. 



8 Dear sir 'Shaukafah#^ 
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You bodi have agreed widi dr. Mohib Durrani, but please answer my question which i sent to 
dr. Durrani but I have not received any answer from him yel.Wassalam Sultan. 
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For making a prayer schedule for Makkali and Karachi, what elevation we should enter and 
whyPWassalam Sultan 



For Makkah I'd use 300 meters at least! 

Because in Saudi diey do not lake the elevation into consideration, it happened once dial my 
friend had seen die Sun on die Saudi TV from a die camera that the FV had put at the Haram 


Minaret while it was praying for Maghreb in Ramadan!! 

For Karachi, you should use die highest point in die city if you want to unify die prayer in die 
whole city. Somedmes you have Lo make an opdmizadon to choose die best location in the city 
for die unified prayer. Moil’d Best Regards. 



I believe we are all concluding diat die height above sea level does NOT have any noticeable 


affect on sunset/sunrise. Only height above horizone ground 

m 

Dear sir Khalid shaukat and Salman 



■ IPIPPill || i :p IIP f: 

4@yalioo.coml; 


level has affect 


captTahir and Marulin agree tiiat height above sea 
level affect on rise and set. 

I sent diem die emailing which occurcd between us 


about 20 days ago. 

Alter reading dial emailing capt. Tahir is asking 

somcdiing which is related to you. Could you comment somcdnng. 
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Capt Tahir says: 

" Dear brother Sultan, 

I have all this in my record but thanks for the attachment. 

Is die issue what Dr. Klialid Shaukat observed at Denver at 8,000’ or something else? 

Dr. Khalid prints his own schedule for salah times which has different Fajr/Isha angles! What 
are diese values, he .neither tells us nor elaborates. For example, I have a file lor Hanafi/Shah 1 
salah times dial he sent me and from diese it appears: 

His angles are -19.2 and -18 degrees for Fajr/Isha! 

But diis is not a detailed analysis compared with Accurate Times. You could ask him for this 
file (for Karachi) and compare to let us know what you find. 

So far, i don;t know what he says to THIS: 

For 11 April 2008, Lahore (elevation 217m AMSL, 30 Celsius, 1013 hP) sunset is at 18:30:56 
LT 

The same at 2170 m AMSL @ 30 Celsius gives us 18:36:20 LT 
While 10.670m AMSL (35,000') @ -55 Celsius gives us 18:46:47 LT 
Note the above DIFFERENCIALS in sunset times!!! Regards, 

Tahir Gul Hasan Wassalam deatailed emailing is attached.Sultan. 



The question is for Klialid bhai. 

Regarding die height above sea level (not height above ground), die only way I can think of its 
affecting is perhaps due to atmospheric optics / differrent level of total internal reflection - thus 
slighdy changing the apparentmnrbe sunset^Wal^^am. 



T^inkyou br. Sultan and br. Salman. I was reading your email and adding my view about ^ 
atmospheric refraction, rise and set of sky objects. Alhamdulillah. 

In Abdul Haq Sultan's paper (Sun Apparent Motion and Salat Times and Hejri Calendar & 
Lunar First Visibility : A Physical Approach, you can downloading diem form ICOP website), 
apparent sunset is happen when sun upper disk touching die horizon, or with Z (zenithal 
distance) = 90,5 degree in sea level altitude. For height H meter above mean sea level we 
must corecting Z_at sea level with atmospheric refraction Dip - 0,0293 x sqrt (H) m degree 
where sqrt is root mean square. So we have Z corrected - Z at mean sea level + Dip- 
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Sultan also explaining if we go to higher elevation from mean sea level, twilight sky brightness is 
decrease. This concept came from Schaefer in NASA (Schaefer. 1998. To The Visual Limits) 
and Sultan complementing it with his concept about first lunar visibility from photometric 
perspective. Maybe twilight sky brightness is very decrease if we observed from very extreme 


height. 

In another case, we also have interesting case in Indonesia, at six month ago when RHI 
(Indonesian Crescent Observation) was organizing people to observe the young crescent to 
start Ramadhan. In Bela Belu Hill Observation Point, Yogyakarta Special region (H - 
40 m ASL), hilaal was seen by Mr. Mutoha with naked eye. But our team in Logending Beach 
Obscrvadon Point, Central Java (H = 0m ASL), hilaal wasnt seen. Our calculadon with 
Sultan’s photometric model shows that Mr. Mutoha claim was not a fake hilaal, because the 
hilaal conthrast was above local Blackwell conthrast treshold. And at my team, hilaal conthrast 
was below local Blackwell conthrast treshold. So it was permitted by this model. 


I agree widi br Salman, 



Greedngs, I think one has to go through the subject as I emailed before, as follows: 
Greetings, the following information (FROM: 

http://mintaka.sdsu.edu/GF/explain/atmos_refr/dip.html AND 

http://miiitaka.sdsu.edu/GF/explaiiVatmos_refr/di|^d^g.ht^) may Jielp:....^......^”* 

BlliSiiyfcilifM 


** * •' ’ * ..r 




;.V : < ^ : •• 

aiauvum 


I. may kindly say if height above mean sea level is to be taken into account in compulations 


for sunrise/sun seL 

2. also kindly comment on the contents of the above emailing. Wassalam. 

From: "Khalid Shaukat" <shaukat@moonsighting.com> Date: Thu, 17 Apr 2008 06:10:52 
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CC: sultanalam_74@yahoo.com, almawaqeet@yahoo.com, shaukat@moonsighting.com, 

bagvi2001@yahoo.com, sshabir@yahoo.com, praytime@super.net.pk 
Dear Brothers Assalamo Alaikum 


1. Consideration of height of the town above mean sea level for calculationg sunrise/sunset 
times is un-logical. 

2. Just imagine that there were no sea. Then what will you do. Think over it’and you will get 
the answer. 

3. Exract from the text below reads: "eg today in Manchester magrib is 18:21 (AT) and widi 
IF the magrib is 18:18" 

'IF/Islamic Finder time' of 18:18 is EARLIER than 18:21 (and no (too early). It shows that , 
they DONOT take into account height above sea level and it is definitely the correct approach. 

4. Regarding height above ground level, it must be borne in mind that it is the height of the 
Observer (A) abobe the upper limb of the setting/rising sun (B)that matters (and not* the height 
of the observer abobe the ground under his feet). It is difficult to find difference (A-B.) hence 
die dip angle of die upper limb of die sun should be measured, because in calculadons heights 
are also to be converted into angles. Altematek) wassalam bagvi 



www.besturdubooks.net 












Cc: abdali kamal <k.abdali@acm.org>; abu ammar <mangorangca@gmail.com>; bagvi engineer 
■<bagvi2001@yahoo.com> 

Sent Thursday, 20 September 2012 6:51 AMSubject [ICOP1 FwrHeight above 
effect.. 


mean sea level 



ASSALAMO ALAIKUM 

ATTACHED IS AN IMAGE OF THE TABLE SHOWING CORRECTION TO SUN 
RISL/SET TIME FOR 

HEIGHT ABOVE SEA LEVEL AND THE LATITUDE OF THE PLACE OF THE 
OBSERVER MAY KINDLY INTIMATE THE MATHEMATICAL FORMULA 
SHOWING THIS RELATION. 

I WANT TO INCORPORATE IT IN MY BOOK OF FALAKIYAT IN HAND 

WASSALAM BAGVI. 

^ # * *•■•*•***••*****■•**•#*#**»* 



c .-. -f^Kms»ashmP. ISBSfliil 

Sent rhursday, 13 September 2012 11:05 AM Subject Re: image 

There is a correction for altitude in computing the time of sunset One needs to add a term 
proportional to the square root or tire altitude to the angle of sun's dip below the horizon, just 
ltke the correction for refraction and parallax. This makes tire apparent sunset later than 
dre time when the sun's center is at tire horizon. The altitude correction is not normally 
needed since tire sun appears to set on the observer's horizon anyway (even though it is above 
sea level). This is certainly tire case when otte lives on a large plateau. The correction 
is needed only wherfthe sun really sets at a level below the observer's horizon. Examples 

would be 1) in an airplane, 2) on a hilltop with an extended valley to the west, 3) very elevated 
coastal location with open sea to the west 
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Sent: Sunday, 16 September 2012 1:54 AM Subject: Re: [moon_sighting] Fw: Height above 


mean sea level effect 
Salaam: 


I think for places widi high elevation and near the seashore, the effect of height of observation 
should be included. A location like 800 meters high and less than 25 kilometers from the open 
ocean to the west without intervening mountains should incorporate the correction. 


The correction is 0.0347 *(sqrt of H) where H is height in meters. The correction is added to 
the correction for refraction of 34 arcminutes and semidiameter of 16 areminutes. 



Sent: Wednesday, 19 September 2012 3:21 AM Subject: Re: Fw: Height above mean sea level 
effect 

I have seen several mutually inconsistent formulas for the dip of the horizon. So in die 
attached, I have derived it from First principles. I diink diat the value of die dip in arc minutes 


should be 1.93*sqrt(elevadon in meters). 

But I would again advise everyone against applying it routinely in preparing general tables of 
sunrise/sunset. The almanacs I have seen don’t do it, and for good reason. The correction 
makes sense only in a few unusual situations such as on high-flying airplanes or in locations of 
very high altitude with open seas immediately to die west. Even on high plateaus such a 
correction would be wrong. One would need to. careful look at the local geography to 
determine if the correction is justified. Ideally, people in high altitude locations should 
compare calculated sunset times with observed sunset times, and request recalculation if there 
are large discrepancies. 
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Sent: Wednesday, 19 September 2012 11:27 AM Subject: Re: Fw: Height above mean sea 
level effect Dear DR kamal Abdali thank you very much for your elaborate calculations. 

Pr Abdul latif has given 2 tables for correction to Sun rise/set example 

Height above ground level - 40,000 ft =12195 meter LAT= 60 N LONG=73:02E —- 

FROM TABLE 1 GIVEN Y 

FROM FABLE 2 
Y= 37 FOR JAN 1 
Y= 52 FOR JUL 1 

FOR 00 METER HEIGHT ABOVE GROUND 


DATE 

SUN RISE H=00 

Y H=40000 FT 

CORRECTED TIME 

JAN 1 

9:09 PST 

37 MINUTE 

8:32 PST 

JUL 1 

2:50 PST 

52 MINUTE 

1:58 PST 

FROM MY SOFTWARE 

JAN 1 SR= 8:30 PST 

JUL 1 SR= 01:53 

CONCLUSION 




THERE IS NOTHING NOVEL IN PR ABDUL LATIFS BOOK ABOUT IT 
THANK AGAIN. THE CONFUSION.IS REMOVED 
WASSALAM BAGVI... 



Sent: Friday, 21 September 2012 11:14 PMSubject: {ICOP] Re: [moon_sighting] Fw: Height 

above mean sea level effect 

Salaam: 

It is nice for Dr Kamal Abdali to give us the derivation of the dip angle so that now we can use 
a common value: 1.93 x (Sqrt of H) for normal measure, and 1.75 x (SqRt of H) when 
refraction is considered in the computation of salat times. The latter value is of course the 
standard one as it is recommended by the Explanatory Supplement to the Astronomical 
Almanac of the USNO. These are in arcminutes. When these are expressed in degrees, 1.93 
becomes 0.0322 and 1.75 becomes 0.0292. Care should be taken to have consistent units when 
added to the other corrections due to semi-diameter and surface refraction - 50 arcminutes or 
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0.8333 degrees. 

The other value frequently used are 0.0347 (in arcminutes 2.082) used by Dr. Monzur Ahmed 
in the popular softwareMoonCalc, Dr Tariq Muneer of Edinburgh Napier University, and 
other online programs. This was the value I indicated in my email. 

Dr. Mohammad Ilyas in his book A Modem Guide to Astronomical Calculations ol Islamic 
Calendar, Times and Qibla adopted the Indian Ephemeris standard of 2.10 arc minutes (0.035 
degrees). 

Dr. Steve Bell of HMNAO, Greenwich Royal Observatory, uses 0.0353 (in arcminutes 2.120) 
when he gave a lecture at the Rabitah Office, London, on 8 September 2007. He was the most 
senior astronomer at (lie Royal Observatory. 

I think die very small differences diat are seen in die values of dip angles are due to rounding 
of large numbers as in die radius of die eardi and in die curvature assumed for refraction which 
is direcdy influenced by die temperature gradient between the horizon and die elevated 


observer. 

Abu Ammar Mangorangca. 



www.besturdubooks.net 








v\ 'v . ii I il m 1 - ne 













































www.besturdubooks.net 





















































































































































































m 




^5 


tfJl j l Mi l | l M 

North Pole 



Unesof 

latitude 

M/b# 


Linen of 
Longitude 


North Pole North 



www.besturdubooks.net 



































North Pole 





North Pole 


New Orleans 
30N.90W 


Axis of 
Earth 


Center 

of 

Earth 


Latitude 


Longitude 


Eq«! 8 t or 



www.besturdubooks.net 


West Longitude East Longitude 

My* 



















www.besturdubooks.net 


























Hi 






zenith 

(altitude = 90°) 



Altitude 


meridian 


Azimuth 


„ <J' 

horizon 
(altitude = 


0 ° 



www.besturdubooks.net 

















(DeclinationCircles = North Celestial Pole 



(Hour Circles =^Ui/l») 


South Celestial Pole 


tiy'iljfjiir 
Celestial Equator 


www.besturdubooks.net 













tn 




* Celestial Equator 


North Pole 


"Equator! 


Declination 


=" puc rAlfi&J 

South Pole/ 
VemafEquinox / 


North Celestial Pole 


Ecliptic 


Right Ascension 


I j 

South Celestial Pole 



www.besturdubooks.net 
















vrr 





www.besturdubooks.net 





























ji t J 'rtjf•&> ^p 






(Celestial Equator) 


JjkyAjlr 

North 
G*l»ili»l, 
Pol* 


^ Jir^s* 

(North) 

Ji^ 

(Horizon) 
"S^Jly^vA 



www.besturdubooks.net 




























































www.besturdubooks.net 



















in 




2 70 


View of "Sun" from your current position 



Distance: 0.980550 3 u 
Magnitude: -23.02 
Angular size: 32' 

Disc Illumination: 100.00% 

Length of year: 50000.0000 years 

Sidere al day: 25.3300 days 
Solar day: faces sun 


Rises: j 

| <J> 11/28/2011 

6:SS AM 

T ransit: | 

|<3> 11/23/2011 

11:43 AM t 

Sets; 

\0 11/23/2011 

4:28 PM 

| Local (Alt/Az) 

d 


Azi m uth:238 " 35.001' 
Altitude :2" 36.358* 


StarryNight.com... 


NewYo^, USA. 

Go There 


| ® 11/28/2011 4:09:00 PM 

Magnify 


;;ok 


-Sun 





Main transit 
of the Sun 
(Istiwa A’dham) 
above the Kaaba 



Gnomon 


RUKYATULHILAL.org 
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20 ° 


60° 



View orSurf from your current position 



Distance: 1016407 au 
Magnitude -2706 
Angular size: 31* 

Disc illumination: 100.00% 

Length of yea;: 50000.0000 years 

Sidereal day:25.3800 days 
Solar day: faces sun 


Rises: 

0 7/16/2010 

5:45 AM 

T ransit; 

0 7/16/2010 

1:20 PM 

Sets: 

0 7/18/2010 

S:55 PM 

Local (AWAZ) 

3- 


Azimuth:65" 38,900 J 
Alfrtude:5* 54.243' 


StartyNiglH.com... Go There Magnify | |i - OFT".i| 


This time the sun is 
(MaJckah, Saudi Arabi^) 
for Halifax, Canada. 

Halifax,Hava Scotia, danada (9:27 UT/GWT = 5: 27 AST / 6:27 ACT) 


exactly above the Ka-bah 
( hence it Is the direction of Qiblah 


90 c 


Name: : Halifax, Canada 


Latitude: j 44' 40.2' N 
Longitude: ! 63° 34 8 K W 


10 ° - 


Elevation: | 3 m 
Time zone [^4 0~ 


r Hover 

hours (7 DBT 


JO* L 


—Sun 
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The Earth’s Magnetic Field 


North 
Magnetic 
Pole f 


Geographic 
North Pole 


■ South 
Magnetic 
Pole 


Peter Reid Epeter.retdfaed.acjik), 2009 
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Accurate Times: Qiblah World Map 


150W 120W 90W 60 W 30W 


0 


0 


30 E 


60 E 


90E 


120E 150E 180E 


340 * 0 


. 00 * 120 * 140 * 160 * 18 0 * 200 * 220 * 240 * 260 * 280 * 300 * 32 0 * 

80 



200 * 180 * 160 * 120 * 120 * 


340 * 


300 * 280 * 260 * 240 


220 


Red numbers at the top and the bottom are the Qiblah direction from the True North for each color band 


Close 
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U {/kjO\e^£/$^(zQri\\\\ distance)^ii;(/Jy , ic^/0^l>Lr(y , ic^'j//^(B-D) 

^ ^£- (B- DX/l/ c> ;>c-> jTL^ , o (<^<£ 

j“V OfM^V^O). i^f iS iM,4 vX Ju> s'ot Ji) i_/;ui/X>>ifc i/lPh y t 

y’X'it JcP^A'/,^jXyi_u absolute.^ <^_(B-D)yL SXabsolute) 

rc-i i^rcB-D)^^^ 

^C/' <y^ .^11 ^‘^^121^1^121 £>/ 

S(B-D)<Ljl<jr /u/t JYj^ 

tjr? 

(+10)-(+9)=10-9=1 (+10)-(+11)=10-11 =-1=1 

(+10)-(-9)=10+9=19 . (-10)-(-9)=-10+9=-1 =1 

(-10)-(-11 )=-10+11 =1 . (-10)-(+9)=-10-9=-19=19 


,^ii/L^(Astronomy)u2.U^^i7(Astrology)^l^f^ 

J^~ ,>>'JlS . ■^i( r F£l& ^ ^U^Jl 

jlxJ' &KP' J-^r- 8 ^ ii j*j> ja l^Laf 4-p.b U ^j*Jl j*Jp ja 4-p «ulp 

<U (Jljj Ujj Jj j$3 «—5^J jj AjJs- j*£ .w^Ji yxjj jUuaS?' jJtij giJ\*~>jJt>j ^bJL&ll £^jjjj 

2 -MJ' H*J J’jj^ 1 ^ (i-Wc$«Ul ^^ ^ 5.UUUJI Jijsj ±SjJb U-P jL^Vl Uf j . j&\ J\ 

JAS> jP ^--JrsxJlj jA .............IA& Jfiji jA v AjV3 cijJl «j* ^ (^J I^ 3 - 8 (*-^J 

OUJ^ ^ -u ^ fj^' j- 8 '>U*J aJp 4-Ul <dll Jj-»j Jli: JlS U-fiP to <dJi 

•‘W 
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\J < y- . t/ts cf J?U" Uy^Su ) by t '-js. j 3\\JA (£*Ujt <L- f{$?3 £w£- 


. ^t^J^//jj.^/3^^3lljJ,^^93^/i/3^^L^ 

ijt 0% Q I <S>3 J t 0i jg- t/\£_ tot <=- {/ s> \> 

fa\JflS&A^j/'{j'ji~jS)\\/^J'm 7 ^J3\L-\j3f\j3\ . ijifd^i}/ 


lj <jt o£ J 0f'3J. \j3J fr”'l l/i— I J*mJ I Jrvjtf- if 

* ' iiv-'v L"; ,¥ ;.. p.]■„. ...;. ':. ,,■•■;: r k 


£_ U L bj J^<Aj I A- JA J U^<^_ ^ L t bs l&tf&folAijLytuZjjJ 

^kY(Leap year X^JUjLXl O'Gy tbj J$jb&JfA &A-j ^3 
-UtL-yjZ if‘(Leap yeac)^J^^29j3^\ f U029ijj3/ut2AiJbj3f^^b/J^0i 
*j/*A‘Aifi2~ i j\j\ . i/Ji\*J^/3 &3 ij£{jt 2— 1 j(~A >Cr)?> 1 * 

{/*• (/ fctf ,/ J ub (^/> $9 (3 I sjfl Q ifr I6v (J** <L- tv f- $£ Q <£^ 9y^i C* L Jf3 (~ f fc i^tjtf 

.(3/80(rj/49:>t^iJ>..Jlr65.5lrJlr50.5:^iu^:(^i. tf (cp-ordinates)AC&i^^ 


3d^d^0^i wbv 1971 cAf 1 ^ ttt / yT^vy 

- ^i>^ l (9 < t>r (J*£/ l^* * 0 &1 tA ( j^i A- ^1^97 116 c/“& b»y^ £~- &AA iJ~jJ&i 

|/^^U9ty7vi/^l2^:(^)9> l> 

: <3^> Uj? 


https://drive.google.com/folderview?id=OB8RzOGVdiUMBV2RmcFVvaHhOLWM&usp=sharing 

sultanalam74@gmail.com sultanalam_74@yahoo.com 
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vCfC c3 l" (jl-^ Uzi bU^l<s- j>< i_^/ l\^C> - {j\$jj2— \?£-f L*(J^d^U' ijsjy£ 

sll* \ \J!~ j\[J* 

ft . C^IjXiI (J l> ^r U.^iJ L/^j^j sj (J^ijZ'^O'jtl ^ £Lj*/ 

Jlij^jtll— if &tJL£. i*^(££^£^0'tz--ijfj$--M)[W‘S?i)tiJfl)) . 

^ U(^Uz^>/-<£_ (Aj (Jiji U j (/ 
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wU>dJl j~($hort course)c^U^g^^-*U ^ 

UjT^LZl f </>.» (J^ 1^ 


U ic^sj, 

. jviif Jt^f■& 


^tr 

>D I Ji2>^ If ij 

03142139797. :/t 
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U I j ^ > by 1 i (J"£^>_Jj* U i if^/tX 5*- £~ ^ j If Ihs *Jj L^C^lf <-Ct jH 3 )j Is Jj Ia^I> 

b^y^" (/ ^ /^> \j f<£-= 0-*Cl >Af^l b3 (jf JPj'O- iddJ" 

ijUi^^c^* Aft/iu ji * (Jl^r 

—&**(J^4r- ^-' i_ Ijy^L V^Jb^ Ley*'* \j£ Irft (j/f J ^/CS\J^ j UI (J Lyf 

( jt^ I 2 mU *i^ ^ I Jr^U U^/(J^ s jyQjy^) 

- <*/? ^ J J*\ff d^jZ *z*jy*d >i »yy '2*/£~* u^ : y 


i>y> 



30/— -^h!ul^ v 




c</^/ 

^ ( ^^> Uji ^^ 5 i : i )^ yiCij / > 

.Jy | X^4 , ^(3'' L ^V , 'v' l -'"^'^‘—' J Uly/*‘‘^ l £''ij | _^>‘ / ^''C'^‘ A *'''*!—^‘z^ 1 * & 

Jy/'&fr Jljy*tfaiJ&lr <1>?J]&ie‘ bl/'k-'l/ "& 

j&jsAiit*tMc^/&\v‘$2\jWs\jt\&^<jd i y j !?‘‘-C^ J f { ^‘ t ^^ ii ^'(^ .^ 

j y ^ l ^ Jj t£ j (X; ^>i jj j> y i yf t im t^bidi uyj^i & J yy t (Hj t uy*< ij**^ 

fi cj> l£ dT, f l &\)y<-fsd~Jydf f<J&Sijlb '■ TwT 

680/=:cyr^ 



03238444353 

03149696344 

03217693142>lTj^ i £ t _y/iH 
03215123698 t^iL-J^T/ 
03004868499 cAc^l? 1 


-jy (X '/ 

0324-2855000 . 

021-34856701 &* . d'/ 1 -^ 

021-32213768 J^l/jUivA . *zSI>Ubb 

0321-2035505 . £?’(&• 

021-35031565 di 1 /-d'/KJjb*^ 



3 al&MjJI<Uj£j» 

03333294954 











































